METHOD AND FACILITY FOR THE AUTOMATIC PRODUCTION 
OF HOLLOW BODIES FROM MIXED MATERIAL 



BACKGROUND 

1 . Field of the Invention 

The invention relates generally to a method for the automatic production of hollow bodies 
from a mixed material, particularly from concrete, and more particularly to an apparatus and 
method for rapidly changing out the mold to speed the molding process, 

2. Background Discussion 

For the production of concrete pipes for conduits and pipelines, pit linings or other 
relatively large molded bodies of concrete, the mold components are individually transported to the 
molding area and assembled to the complete mold in the molding area by means of appropriate 
damping and connecting means. The mold components generally comprise the inner mold core, 
mostly in the shape of a hollow cylinder, the shaking device installed in the inner space of the mold 
core, the bottom ingate or sprue, and also the exterior mold. If the production of another product 
series is to be started after the production of a first product series is completed, the mold 
components previously used need to be completely disassembled and replaced by corresponding 
mold components for the new product series. Generally it has been necessary to remove the mold 
components individually from the molding area of the facility and to transport them off as well as 
to introduce the individual mold components for the new product series into the molding area 
individually and to exactly align them with respect to each other and to fix them there. Particularly 
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for large mold components these conversion works required a considerable amount of work and 
time. Since the production, of course, has to be interrupted during the conversion, considerable 
standstill times in the production process and a correspondingly reduced throughput result. 

From International Publication WO 98/57786 for the simultaneous production of at least two 

5 concrete pipes, it is already known to arrange the exterior portions of the molds parallel to each 
other in a support stand with the aid of releasable coupling means and to vertically or laterally 
move them into or out of the molding area together with the support stands. By these measures the 
positioning and alignment of two or more exterior molds with respect to the respective stationary 

jj mold core is Militated. Consequences on the conversion upon a change of the production from one 
product series to another are not caused. 

O SUMMARY OF THE INVENTION 

6 It is a primary purpose of the invention to reduce the work and time requirements necessary 
J to change from one product series to another and to facilitate the complete conversion in series 

molding processes. 

According to the invention the purpose is accomplished by assembling at least some of the 
mold components in an assembly area by means of releasable connecting means previous to a mold 
exchange and then transporting them into the molding area as a pre-mounted assembly. The mold 
components are then automatically disassembled in the molding area in correspondence with the 
production requirements and reassembled by an automatic operation of the connecting means and 
transported off from the molding area as an assembly previous to a new mold exchange. 
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As connecting means for the mold components, efficaciously automatically operable 
damping means are used which are directly installed on the respective mold components and the 
damping members of which are motor-driven, for example, by pressure means. 

The individual mold components may efficaciously also be installed in an exchangeable 
housing in the assembly area and positioned in the molding area together with the exchangeable 
housing, the damping means between the individual mold components and the exchangeable 
housing being released and reactivated previous to the removal of the assembly in correspondence 
with the producing requirements in the molding area. 

Another object of the invention is a facility for producing hollow bodies from a mixed 
material, particularly from concrete, having a support construction within and above a pit. The 
structure comprises a vertically movable exterior mold, a hollow mold core, at least one shaking 
device arranged in the mold core, a bottom sprue and an upper mold sprue, a filling device for 
introducing the unset concrete into the mold space, and handling devices for moving and 
positioning the mold components, as well as a control system for the production processes. The 
facility, according to the invention, is characterized in that at least part of the mold components 
required for one type of product is pre-mountable to form an independent assembly by means of 
clamping means at an assembly place outside of the support construction. The assembly can be 
transported into the mold position within the support construction and the clamping means are 
automatically releasable for disassembling the mold components in correspondence with the 
respective production requirements in the molding area and can be activated for removing the mold 
component as an assembly. 

An efficacious embodiment of the facility according to the invention is characterized in that 
the mold means has its own clamping means for the direct assembly. 
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Another useful variant of the facility according to the invention is provided with a mobile 
exchangeable housing for securely accommodating the mold components, the housing remaining in 
a secured resting position within the support construction during the production process. 

Preferably the above facility comprises motor-driven clamping means for releasably and 
5 individually connecting the exchangeable frame to the exterior mold, the mold core, the shaking 
device and, if required, at least one of the mold sprues. 

One of the important advantages of the invention in practice resides in that the molds 
required for a new product series may be more or less completely assembled offsite during the 
□ production of a first product series. The same applies to the mold components of the mold used for 
1 1! the P roduction of the first product series, which may also be independently assembled with the aid 
£ of automatic clamping and connecting means in the molding area after the completion of the 
::;| production process. Therewith the conversion operations upon a product change are reduced to the 
Q removal of the previous assembly and the insertion of the new assembly into the molding area. The 
I;;} P re -installation of the new mold at an independent assembly area outside of the molding area, 
I5g particularly due to the provision of the automated clamping and connecting means, results in a 
considerable simplification and facilitation of the installation works. This is particularly true for 
large and heavy mold components, while the production of the first product series may be 
unaffectedly continued during the pre-installation works. The use of automatic clamping means for 
releasably connecting the mold components to each other or to the exchangeable frame also enables 
20 a rapid and simple assembly of the components of the mold required for the production of the first 
product series within the molding area. All in all a considerable reduction of the time required is 
achieved through the use of this invention since a complete conversion process may be carried out 
in a fraction of the time previously required. 
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BRIEF DESCRIPTION OF THE DRAWING 

The objects, advantages, features and particularities of the invention will be more clearly 
5 understood from the following detailed description, when read in conjunction with the 
accompanying drawing, in which: 

Fig. la is a schematic front view of the primary components of a facility constructed in 
accordance with the invention for the production of concrete pipes; 
Fig. lb is a schematic side view of the structure of Fig. la; 
10 Fig. 2a is a schematic front view of the mold components installed in an exchangeable 

4} housing of the Fig. 1 apparatus; 

Fig- 2b is a schematic side view of the apparatus of Fig. 2a; 
j;j Fig. 3a is a schematic exploded front view of the individual mold components and an 

~ exchangeable housing in accordance with the invention; 
Hij Fi §* 3b is a schematic exploded side view of the apparatus of Fig. 3a; and 

>■£) Figs. 4a - d show different stages of a mold exchange. 

DETAILED DESCRIPTION OF THE PREFERRED EMBOIDMENTS 

20 

The facility shown in Figs, la and lb comprises main frame 1 of stabile vertical beams 2 
which extend into a pit with their lower parts and are connected to a highly stiff support 
construction by means of lower and upper transverse bars. Pressing head 4 is shiftable along 
vertical guides (not shown) within the main frame, the pressing head comprising smoothing rod 5 
25 on its bottom side and including connecting means 6 for holding upper mold sprue or ingate 7. In 
the normal position shown in Fig. 1 the actual mold is arranged below lateral introducing and 
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detaching device 8. The mold consists of exterior mold 9, inner mold core 10, shaking device 11 
disposed within hollow mold core 1 0 and connectable to the core wall by means of appropriate 
damping means, as well as exchangeable frame 12 separately connectable to mold core 10 and 
shaking device 1 1 by means of locking bolts. As may be seen from Fig. lb, core substructure 13 is 
disposed under the mold core, the core substructure being supported on transverse beam 3 anchored 
in the pit foundation. The upper end portion of exterior mold 9 is releasably attached to mold frame 
14 vertically shiftable within main frame 1 . 

As can be seen from Fig. 2, the rectangular exchangeable frame consists of four vertical 
bars 15a - d being fixedly connected to each other by means of horizontal bars 16a and 16b, for 
example, at their lower ends. Vertical bars 15a, 15b comprise transverse beams 17a, 17b at their 
upper ends and vertical bars 15c, 15d are connected to each other by means of intermediate 
transverse bars 18. 

Mold core 10 is supported on transverse beams 20 having locking bolts 21a, 21b on both 
ends engaging with matching locking retainers 22a, 22b at the bottom corners of exchangeable 
housing frame 12. On the bottom side of transverse beams 20 are mounted vertical locking bolts 
23a, 23b (see also Fig. 3). 

Shaking device 1 1 is formed as a separate assembly and has a shaking drive 1 la at its lower 
end on the bottom side of which are mounted two vertical locking bolts 24a, 24b. 

On the upper ends of vertical bars 15c, 15d are locking retainers 25a, 25b by which 
transverse supports 26a, 26b can engage via locking bolts fixed to upper mold frame 14 for exterior 
mold 9. The operation, particularly of the locking members or locking bolts of the individual mold 
components and the retainer parts of the exchangeable housing, may be understood from Figs. 3 a, 
3b. 
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Fig. 4 shows four stages of a detachment process of a complete mold consisting of exterior 
mold, mold core and shaking device as well as the exchangeable frame according to the invention. 
Since every single mold component, that is, the exterior mold, the mold core and the shaking 
device, can be coupled to the exchangeable frame by means of respective separate locking 
5 members, it is possible to couple only individual mold components to the exchangeable housing, 
respectively, and to insert or to remove them. This possibility to select, depending on the 
operational condition, increases the flexibility of the complete production and conversion process. 
In the condition shown in Fig. 4a, pressure head 4 is disposed in a lowered operation 
^ position as compared to the normal position shown in Fig. 1 , and the mold is positioned within the 
l|j pit below the floor level. In this position mold frame 14 and exchangeable frame 12 are coupled, 
I'll and the conventional clamping means of the exterior mold, the mold core and the shaking device 
q are released. Further, the locking bolts of the mold core are inserted into the corresponding 
^ retainers of the exchangeable housing and locked. In a corresponding manner, interlocking of the 
W shaking device and the mold core is effected. After releasing smoothing rod 5 clamping a vertical 
15 ==J u P ward movement of the pressure piston into the position shown in Fig. 4b is effected. In that 
! "" position the pans latched to an assembly with the exchangeable frame are disposed in a position 
immediately above detaching device 8. In this lifted position support part 28 of detaching device 8 
is laterally introduced into main frame 1 on which exchangeable frame 12, including exterior mold 
9, mold core 10, shaking device 1 1 and smoothing rod 5, is placed in the position according to Fig. 
20 4c. With a lateral travelling and shifting movement the assembly consisting of the exterior mold, 
the mold core, smoothing rod 5 and shaking device 1 1 is moved out of the main frame onto the 
platform of detaching area 8. 
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The invention is not limited to the illustrated embodiment. For example, the illustrated 
exchangeable frame 12 may be omitted. In this case the locking and clamping means, which can 
come into engagement with each other and thus enable the assembly of the individual mold 
components to an independently transportable assembly, are to be provided on the individual mold 
5 components. 
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